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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  say  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
chose  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  Is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  chat  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  Improving  che  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  che  structure  and  may  obscure 
certain  conditions  which  night  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  che  structure. 

It  is  important  to  note  that  che  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  In  nature.  It  would  be  incorrect  to  assume  chat 
che  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  che  future.  Only  through  frequent 
inspections  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  condition®  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  che  estimated  "Probable  Maximum 
Flood"  for  che  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.-  Because  of  che  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  chat  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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Name  of  Dam: 

State  Located: 
County: 

Watershed: 

Stream: 

Date  of  Inspection; 


Owasco  Lake  Outlet  Dam 
I.D.  No.  NY  776 

New  York 

Cayuga 

Oswego  River  Basin 
Owasco  Lake  Outlet 
August  2,  1979 


ASSESSMENT 

Examination  of  available  documents  and  a  visual  inspection  of  the 
dam  did  not  reveal  conditions  which  constitute  an  immediate  hazard  to 
human  Life  or  property.  However,  additional  studies  should  be  undertaken 
to  Further  evaluate  conditions  affecting  the  dam. 

Using  the  Corps  of  Engineers'  Screening  Criteria  for  initial  review 
of  spillway  adequacy,  it  has  been  determined  that  the  dam  would  be  over¬ 
topped  by  either  the  PMF  (Probable  Maximum  Flood)  or  V  the  PMF.  Based 
on  the  structural  stability  analysis,  the  dam  would  be  unstable  under 
the  depth  of  overtopping  associated  with  the  PMF  and  only  marginally  stable 
under  the  depth  resulting  from  \  the  PMF.  However,  dam  failure  from 
overtopping  would  not  significantly  increase  the  hazard  to  loss  of  life 
downstream  from  that  which  would  exist  just  before  overtopping  failure. 
Therefore,  the  spillway  capacity  is  adjudged  as  being  inadequate. 

The  structural  stability  analysis  performed  for  this  report  indicates 
that  for  severe  conditions  (ice  loading,  PMF)  the  safety  factors  fall 
below  1.0.  A  more  detailed  analysis  is  required. 

The  structural  stability  analysis  should  be  commenced  within  6 
months  of  the  date  of  final  approval  of  this  report.  Within  18  months 
of  the  date  of  approval,  modifications  to  the  structure  deemed  necessary 
as  a  result  of  this  analysis  should  be  made. 


There  were  several  minor  deficiencies  noted  on  this  structure  as 
well.  Some  of  the  joints  between  the  masonry  blocks  needed  to  be 
repointed.  Small  gullies  had  formed  on  the  downstream  slopes  near  the 
abutments.  These  minor  deficiencies  should  be  corrected  within  1  year 
of  the  date  of  approval  ofc  this  report. 


Approved  By: 


Dam  Safety  Section 


New  York  State  Deportment 
of  Environmental  Conservation 


NY  License  No.  B5937 

A 


Col.  Clark  H.  Benn 


New  York  District  Engineer 


Overview  -  Downstream  Face 
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SECTION  I:  PROJECT  INFORMATION 
X.l  GENERAL 

a.  Authority 

The  Phase  I  Inspection  reported  herein  was  authorized  by  the 
Department  of  the  Army,  New  York  District,  Corps  of  Engineers, 
to  fulfill  the  requirements  of  the  National  Dam  Inspection  Act, 
Public  Law  92-367. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  evaluate  the  existing  conditions 
of  the  dam,  to  identify  deficiencies  and  hazardous  conditions, 
to  determine  if  these  deficiencies  constitute  hazards  to  life 
and  property,  and  to  recommend  remedial  measures  where  required. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam 

The  Owasco  Lake  Outlet  Dam,  also  known  as  the  State  Dam,  is  a 
masonry  and  concrete  dam  with  a  principal  spillway  channel,  flow 
in  which  is  controlled  by  a  tain ter  gate,  and  an  auxiliary  spillway 
along  the  crest  of  the  dam. 

The  main  section  of  the  dam  is  a  masonry  structure  which  is 
approximately  90  feet  long  and  13.5  feet  high.  There  are  reinforced 
concrete  wingvalls  on  either  end  of  the  masonry  portion  of  the  dam. 
Steel  sheet  piling  extends  out  from  the  outside  concrete  wingwall 
on  either  end  of  the  dam. 

The  principal  spillway  channel  is  formed  by  two  wingwalls  on  the 
western  end  of  the  structure.  The  channel  is  13.7  feet  wide. 

Plow  in  the  channel  is  controlled  by  the  tainter  gate. 

The  crest  of  the  masonry  section  is  designed  to  act  as  the  auxiliary 
spillway.  It  is  divided  into  five  sections  by  the  piers  of  a  foot 
bridge  which  crosses  the  crest.  There  are  stop  gates  on  each  of 
the  sections  which  can  be  raised  to  increase  the  outflow. 

There  is  an  abandoned  canal  to  the  west  of  the  principal  spillway. 
The  portion  of  this  canal  upstream  of  the  dam  has  been  filled 
with  soil.  One  of  the  rows  of  sheet  piling  extends  in  front  of 
this  embankment  section.  The  downstream  portion  of  this  canal 
is  used  as  a  settling  basin  for  back  flushing  the  filters  of  the 
water  treatment  plant. 


h. _ tocatign 

This  dam  is  located  on  Owasco  Lakh  Outlet  in  the  City  of  Auburn. 

It  is  approximately  one  mile  upstream  of  the  Mill  Street  Dam 
and  about  two  miles  downstream  of  the  northern  end  of  Owasco 
Lake.  The  western  end  of  the  dam  can  be  reached  from  Pulsifer 
Drive  which  is  located  off  N.Y.  Route  38. 

c.  Size  Classification 

The  dam  is  20  teet  high  and  the  reservoir  has  a  storage  capacity 
of  8M,233  acre-feet.  Therefore,  the  dam  is  in  the  large  size 
category  as  defined  by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Pams. 

d.  Hazard  Classification 

The  dam  is  classified  as  ’,high'f  hazard  due  to  the  presence  of  a 
large  number  of  homes  and  commercial  establishments  in  the  City 
of  Auburn  as  well  as  the  Mill  Street  Dam  located  downstream  of 
this  dam. 

e.  Ownership 

The  dam  is  owned  by  the  City  of  Auburn.  The  City  Engineer  is 
Mr.  Michael  O'Neil.  The  City  Engineer's  office  is  at  2h  South 
Street,  Auburn,  New  York  13021  and  the  phone  number  is  (*3.5) 
2S2-9531. 

f.  Purpose  of  Dnm 

The  dam  was  originally  constructed  to  provide  a  pool  for  generating 
power  for  several  mills  downstream  of  the  dam.  The  primary  uses 
of  the  dam  now  are  to  maintain  the  level  of  Owasco  Lake  and  to 
regulate  outflows  from  the  lake. 

g.  Design  and  Construction  History 

The  dam  was  originally  constructed  in  about  1836.  No  information 
concerning  the  original  design  or  construction  was  available. 

The  structure  has  been  repaired  or  reconstructed  several  times 
since  the  original  construction.  The  most  recent  reconstruction 
wa3  in  1972,  to  repair  damages  caused  by  tropical  storm  Agnes. 

This  recons truction  was  designed  by  O'Brien  and  Gere  Engineers, 

Inc.  of  Syracuse,  New  York. 

h.  .Normal  Operating  Procedures 

Outflows  from  the  dam  are  regulated  in  accordance  with  a  prescribed 
schedule  so  as  to  control  the  levels  of  the  lake.  Operational 
requirements  governing  minimum  and  maximum  flows  at  various  times 
of  the  year  take  precedence  over  the  strict  adherance  to  the 
prescribed  schedule.  These  requirements  are  outlined  in  the 
"Operation  and  Maintenance  Manual  for  Local  Flood  Protection 
Project  on  Owasco  Outlet  at  Auburn,  New  York",  prepared  by  the 
Corps  of  Engineers,  Buffalo  District. 


i.3 


a.  Drainage  Area 


207  sq.  miles 


b»  Discharge  at  Dam 

Spillway  Gates  -  Fully  Open 


tainter  Gate  -  Fully  Open 


Water  Surface  Elevation  fcfs) 
717.0  4061 

716.5  3804 

715.2  2459 


Elevation  (USGS  Datum) 

East  Abutment  ( sheet  piling) 

West  Abutment  (sheet  piling)  and 
Center  Pier 

Top  of  Foot  Bridge  over  Stop  Gates 
Bottom  of  Foot  Bridge  over  Stop 
Gatos 

Top  of  Stop  Gates 
Spillway  Crest 
Crown  of  Tainter  Gate 
Invert  of  Tainter  Gate 

Reservoir  Surface  Aron 
Spillway  Crest 


717.0 

715,5 

713.27 

710.72 


Top-of-Qam 


Storage  Capacit 
East  Abutment 
West  Abutment 
Spillway  Crest 


Own sen  Lake 
54 , 100 
60,000 
17,600 


Flood  Channel 

222 

112 


1731 

1700 

1483 

1287 


717.0 

716.5 

715.87 

715.12 

713.27 

710.72 

706.45 

699.45 


10  sq.  miles 

(Acre-Fee 

64,233 

60,222 

17,712 


Masonry  with  Reinforced  Concrete  Walls  and  Steel  Sheet  Piling 

extending  from  ends. 

Dam  Length  (total)  258  ft 

Crest  Elevation  9  West  Abutment  716.3 

Width  3  Auxiliary  Spillway  Crest  6.5  ft 

Spillway 

Principal  Spillway 

Type:  Channel  13.7  feet  wide  with  tainter  gate. 

Auxiliary  Spillway 

Type:  Concrete  cap  on  crest  of  masonry.  Divided  into 

five  sections  by  piers  of  foot  bridge,  each  section 
17.4  ft.  wide  by  4.4  ft,  high.  Stop  gates  in  place 
on  each  of  the  sections  with  Lift  machinery  also 
in  place. 


h.  Reservoir  Drain  -  None 
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Appurtenant  Structures 

Abandoned  canal  to  west  of  principal  spillway. 

Sheet  piling  and  embankment  section  block  entrance. 
Downstream  portion  used  as  settling  basin. 


SECTION  2:  ENGINEERING  DATA 

2.1  GEOTECHNICAL  DATA 

a.  Geology 

The  Qwasco  Lake  Outlet  Oam  is  located  near  the  border  between 
the  glaciated  Alleghany  Plateau  physiographic  province  and 
the  Erie-Ontario  plains  province  of  New  York  State.  This 
portion  of  the  Alleghany  Plateau  is  cut  by  the  Finger  Lake 
troughs,  which  are  glacially  modified  valleys  of  preglacial 
rivers.  The  bedrock  in  the  area  i3  predominantly  limestone 
overlaid  by  shale,  siltstone,  and  sandstone.  These  rock  forms 
are  from  the  Devonian  period  of  the  Paleozoic  Era.  The  surficial 
soils  are  the  result  of  glaciations  during  the  Cenozoic  Era, 
the  last  of  which  was  the  Wisconsin  glaciation. 

b.  Subsurface  Investigation 

No  subsurface  information  was  available  concerning  the  foundation 
of  the  original  dam.  Six  borings  and  two  probe  holes  were 
progressed  in  1972  to  provide  information  for  the  reconstruction 
done  chat  year.  These  borings  indicate  that  the  subsurface 
conditions  generally  consist  of  sand  and  gravel  overlying  thin- 
bedded  shale.  The  first  several  feet  of  the  shale  are  highly 
weathered. 

2.2  DESIGN  RECORDS 

No  records  were  available  from  the  original  design  of  the  structure. 
Plans  for  the  19?2  reconstruction,  prepared  by  O'Brien  and  Gere 
Engineers,  Inc.,  were  available  and  have  been  included  in  Appendix 
F. 

2.3  CONSTRUCTION  RECORDS 

The  only  construction  records  available  were  from  the  1972 
reconstruction.  Plans  prepared  by  O'Brien  and  Gere  have  been 
included  in  Appendix  F. 

2.4  OPERATION  RECORDS 

Lake  levels  are  recorded  daily  on  the  staff  gage  on  the  east 
pier.  Records  are  kept  for  the  City  of  Auburn's  water  treatment 
plant. 

2.5  EVALUATION  OF  DATA 


Data  concerning  the  original  design  and  construction  of  the  dam 
was  very  limited.  The  information  concerning  the  1972  reconstruction 
which  was  available  included  a  set  of  plans  which  outlined  most  of 
the  important  details  on  the  structure.  The  information  available 
appears  to  be  adequate  and  reliable  for  the  purpose  of  the  Phase 
1  inspection. 
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SECTION  3:  VISUAL  INSPECTION 

3.1  FINDINGS 

a.  General 

Visual  inspection  of  the  Qwasco  Lake  Outlet  Dam  was  conducted 
on  August  2,  1979.  The  weather  was  clear  and  the  temperature 
in  the  eighties.  The  water  surface  at  the  time  of  the 
inspection  was  slightly  below  the  gates  of  the  auxiliary  spillway. 
The  tainter  gate  on  the  principal  spillway  was  partially  opened. 

b.  Masonry  Section  and  Wingwalls 

The  masonry  and  the  concrete  cap  which  is  on  top  of  it  appeared 
to  be  in  good  condition.  There  were  some  joints  between  blocks 
of  masonry  which  needed  to  be  repointed.  The  sheet  pile  wingwalls 
which  extend  from  each  abutment  section  were  also  in  good  condition. 
There  were  small  gullies  caused  by  surface  runoff  on  the  down¬ 
stream  slope  at  the  abutments  on  either  end  of  the  masonry  section. 

c.  Spillways 

Both  the  principal  and  the  auxiliary  spillway  sections  appeared 
to  be  in  satisfactory  condition. 

d.  Downstream  Channel 

The  downstream  channel  was  in  satisfactory  condition.  There  was 
a  wingwall  and  riprap  extending  well  downstream  of  the  dam  on 
the  east  bank.  The  west  bank  was  an  earthfiil  on  a  steep  slope 
with  several  gullies  caused  by  surface  runoff. 

e.  Reservoir Upstream  Channel 

Cwasco  Lake  is  approximately  two  miles  upstream  of  the  dam.  The 
channel  between  the  lake  and  the  dam  was  upgraded  as  part  of  a 
local  flood  protection  project  by  the  Corps  of  Engineers,  Buffalo 
District,  in  1961.  The  channel  appeared  to  be  stable  and  in 
good  condition. 

f.  Appurtenant  Structures  -  Abandoned  Canal 

The  inlet  to  the  canal  on  the  western  end  of  the  dam  ha3  been 
blocked.  Downstream  of  the  axis  of  the  dam,  the  canal  is  still 
in  existence  and  is  used  as  s  settling  basin.  The  sides  of  the 
canal  were  in  satisfactory  condition. 

3.2  EVALUATION  OF  OBSERVATIONS 

Visual  observations  of  this  dam  revealed  the  following  deficiencies: 

1.  Several  joints  between  blocks  of  masonry  needing 
to  be  repointed; 

2.  Small  gullies  on  the  downstream  slope  at  each 
abutment; 

3.  Erosion  and  gullies  en  west  bank  of  downstream 
channel. 
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SECTION  4;  OPERATION  AND  MAINTENANCE  PROCEDURES 

4.1  PROCEDURES 

This  dam  is  operated  according  to  procedures  outlined  in  the 
"Operation  and  Maintenance"  manual  for  the  flood  protection 
project.  Outlet  flows  are  regulated  so  as  to  control  the  levels 
of  the  lake  in  accordance  with  a  prescribed  schedule.  A  set  of 
operational  requirements  governing  minimum  and  maximum  flows 
at  various  times  of  the  year  take  precedence  over  strict 
adherance  to  the  prescribed  schedule. 

4.2  MAINTENANCE  OF  DAM 

The  dam  is  inspected  and  maintained  by  the  City  of  Auburn  in 
accordance  with  the  requirements  stated  in  the  "Operation  and 
Maintenance"  manual.  Maintenance  of  the  dam  and  appurtenant 
structures  is  performed  as  required.  Minor  deficiencies  which 
were  noted,  small  gullies  at  each  abutment  and  jcints  needing 
to  be  repointed,  are  items  which  should  be  corrected  by  increased 
maintenance  efforts. 

4.3  WARNING  SYSTEM  IN  EFFECT 

No  apparent  warning  system  for  downstream  evacuation  of  residents 
during  extreme  flood  is  present. 

4.4  EVALUATION 


While  the  operation  procedures  for  this  structure  are  satisfactory, 
additional  maintenance  effort  i3  required.  Minor  deficiencies 
noted  In  Section  3.2  should  be  corrected  through  increased 
maintenance. 


SECTION  5:  HYDROLOGIC/HYDRAULZC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 

The  delineation  of  the  contributing  watershed  to  this  dam  is 
shown  on  the  map  entitled  "’Drainage  Area  -  Owasco  take  Outlet 
Dam”  (Appendix  C) .  The  irregular-shaped,  north-south  oriented 
watershed  of  some  207  square  miles  is  abeut  32  mHas  long  and 
has  a  maximum  width  of  10  miles,  The  watershed  exhibits 
relatively  steep  topography  with  elevations  rising  from  the 
lake  level  of  710  to  the  ridges  at  elevations  near  1600.  The 
major  tributary  within  the  watershed  is  named  Owasco  Inlet 
which  empties  into  Owasco  Lake,  the  11 -mile  long  lake  has  a 
surface  area  of  10  square  miles  and  is  linked  to  the  dam  site 
by  an  improved  channel.  The  1.8-mile  long  floodway  channel, 
only  a  portion  of  the  entire  21-mile  long  Owasco  Outlet  which 
flows  northerly  from  Owasco  Lake  through  the  City  of  Auburn 
to  the  Seneca  River,  drains  some  2  square  miles  of  the  entire 
watershed’s  207  square  miles. 

5.2  ANALYSIS  CRITERIA 


Existing  hydrologic ‘‘hydraulic  information  (Ref,  la,  lc)  concerning 
the  Owasco  Lake  Watershed  was  used  to  obtain  elevation-storage 
capacity  data,  elevation-surface  area  data,  watershed  character¬ 
istics,  and  improved  floodway  channel  data. 

The  analysis  of  the  spillway  capacity  of  this  dam  was  performed 
using  the  Corps  of  Engineers  HEC-1  computer  program,  Dam  Safety 
version.  A  standard  project  flood  (SPF)  hydregraph  (Ref.  Id) 
developed  for  Owasco  Lake  was  input  directly  into  the  program, 
which  then  flood  routed  this  hydrograph  using  the  "Modified  Puls” 
method  over  the  spillway.  The  spillway  design  flood  selected 
for  analysis  was  the  Probable  Maximum  Flood  (PMF)  in  accordance 
with  the  recommended  guidelines  of  the  U.S.  Army  Corps  of 
Engineers,  The  FtiF  storm  event  is  approximately  twice  the  size 
of  the  SPF  storm  event. 

5.3  SPILLWAY  CAPACITY 


The  concrete  and  masoni'y  spillway  structure  consists  of  a  fainter 
gate  with  an  upstream  debris  trashrack  and  a  broad-crested  weir 
topped  by  five  vertical -lift  sluice  gates.  The  tainter  gate  has 
a  maximum  opening  of  7  x  13.7  feet  and  was  analyzed  for  orifice 
flow  conditions.  This  gate  is  the  primary  control  device  used 
in  regulating  the  Levels  in  Owasco  Lake.  The  five  sluice  gates 
atop  the  overflow  spillway  section  are  normally  in  the  closed 
position.  However,  for  this  analysis,  the  gates  were  analyzed 
under  orifice  flow  conditions  when  fully  opened,  allowing  for 
maximum  discharges  to  occur  in  the  downstream  channel.  Since 
this  dam  is  a  maintained  regulating  structure,  operation  of  the 
gates  was  a  reasonable  assumption  made  during  the  analysis. 


The  spillway  does  not  have  sufficient  capacity  for  discharging 
che  peak  outflow  from  one-half  the  PMF.  For  this  storm  event, 
the  peak  inflow  is  70,884  cfs  and  the  resulting  peak  outflow 
is  10,354  cfs.  The  computed  spillway  capacity  with  all  gates 
fully  open  is  5,753  cfs. 

5.4  RESERVOIR  CAPACITY 

The  reservoir  impounded  by  this  dam  consists  of  Owasco  Lake 
and  the  1.3-mile  long  improved  floodway  channel  from  the 
lake  to  the  dam.  The  normal  water  surface  varies  between  lake 
elevations  710  and  715.  A  schematic  drawing  showing  the  annual 
time-variation  of  lake  levels  is  included  in  Appendix  C.  The 
impounded  storage  capacity  f&c  the  spillway  crest  elevation  of 
710.72  is  17,712  acre-fest.  Surcharge  storage  capacities  to 
the  top-of-dam  elevations  ttf  716.5  at  the  west  abutment  and 
717.0  at  the  east  abutment  «tdd&  42,510  acre-feet  and  46,521  acre- 
feet  respectively.  This  »*irqftiatgs  is  equivalent  to  3.8  inches 
and  4.2  inches  respectively  of  direct  runoff  over  the  entire 
drainage  area.  The  total  storage  capacity  of  die  dam  at 
elevation  716.5  is  60,222  acre-feet. 

5.5  FLOODS  OF  RECORD 

The  maximum  known  flood  in  che  watershed  occurred  on  June  25, 

1972  during  tropical  storm  Agnes  when  a  lake  elevation  of  716.88 
was  recorded.  This  storm  event  caused  cracking  in  the  existing 
masonry  walls  at  che  talnter  gate,  resulting  in  the  need  for 
structural  repairs  which  were  completed  after  September  1972. 
Henco,  the  existing  ’’new”  dam  has  not  been  subjected  to  a  similar 
major  flood  event.  However,  if  the  lake  level  were  to  reach 
this  same  7 16. 88  elevation  and  all  gates  were  fully  opened,  the 
discharge  would  be  approximately  5086  cfs. 

S' 

5.6  OVERTOPPING  POTENTIAL 

Analysis  indicates  the  spillway  does  not  have  sufficient 
t  discharge  capacity  for  one-half  the  PMF.  The  computed  depth 

of  overtopping  at  the  west  abutment  (elevation  716.5)  is  3.49 
feet  for  this  storm  event.  Overtopping  would  occur  for  all 
scorn  events  exceeding  of  the  PMF,  under  flow  conditions 
having  all  gates  fully  open. 

5.7  EVALUATION 

This  dm  does  not  have  sufficient  spillway  capacity  to  adequately 
discharge  the  peak  outflow  from  one-half  the  PMF  with  all  gates 
v  fully  open.  Prior  studies  (R&f*  la)  have  determined  that  serivus 

y  damage  can  occur  downstream  when  discharges  exceed  1,500  cfs. 

However,  dam  failure  from  overtopping  would  not  significantly 
increase  the  hazard  to  loss  of  life  downstrear  from  that  which 
would  exist  just  prior  to  overtopping  failure,  because  discharges 
/.  would  have  already  exceeded  1500  cfs.  Therefore,  the  spillway 

i.  is  assessed  id  being  inadequate. 
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SECTION  5:  STRUCTURAL  STABILITY 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

Visual  inspection  of  the  structure  did  not  reveal  any  signs 
of  major  distress.  The  masonry  appeared  to  be  in  good  condition 
with  no  seepage  between  block  and  only  a  few  of  the  joints 
needed  to  be  repointed. 

b .  Data  Review  and  Stability  Evaluation 

The  primary  source  of  structural  and  subsurface  information 
for  this  dam  was  the  set  of  plans  for  the  work  performed  in 
1972.  Cross-sections  shown  on  these  plans  were  used  to  perform 
a  structural  stability  analysis. 

The  following  conditions  were  analyzed: 

a.  Normal  conditions  with  water  level  at  masonry 
crest; 

b.  Water  level  at  masonry  crest  with  an  ice  load 
of  7,500  lb. /ft. ; 

c.  One-half  PMF,  water  flowing  over  the  masonry 
crest  at  a  depth  of  5  feet; 

d.  PMF ,  water  flowing  over  the  masonry  crest  at 
a  depth  of  13  feet. 

The  analyses  performed  (See  Appendix  D)  indicate  that  the  factors 
of  the  safety  against  overturning  and  sliding  are  as  follows: 


Factors  of  Safety 


Case 

Overturning 

Sliding 

a. 

Reservoir  at  masonry  crest, 
no  ice; 

1.82 

2.26 

b. 

Reservoir  at  masonry  crest, 
ice  load  7,3*30  lb  ./ft. 

.84 

1.07 

a. 

One-half  PMF,  water  flowing 
over  masonry  at  depth  of 

3  feet; 

1.34 

1.38 

d. 

FHF,  water  flowing  over 
masonry  at  depth  of  13  feet. 

.94 

.84 
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The  safety  factors  against  both  overturning  and  sliding  for 
all  conditions  are  below  recommended  levels.  The  analyses 
indicate  that  for  the  extreme  conditions  (ice  load  or  FMF) , 
the  dam  is  not  stable. 

A  more  detailed  structural  stability  analysis  is  required. 

Field  investigations  are  required  to  obtain  more  information 
about  the  quality  of  the  rook  upon  which  the  dam  is  founded. 

This  information  should  then  be  incorporated  into  a  more  detailed 
structural  stability  evaluation.  Based  on  the  results  of  this 
evaluation,  it  should  be  determined  whether  modifications  to 
the  structures  are  required. 

d.  Seismic  Stability 

This  dam  is  located  in  Seismic  Zone  2.  Due  to  the  location, 
a  seismic  stability  analysis  was  performed  in  accordance  with 
Corps  of  Engineers  guidelines.  The  seismic  analysis  was  performed 
rov?  normal  conditions  with  the  water  level  at  the  masonry  crest. 
The  safety  factor  against  overturning  with  seismic  considerations 
included  is  1.67  and  against  sliding  is  l.dS. 
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SECTION  7 :  ASSESSMENt/RECOtMEMDATIONS 
7.1  ASSESSMENT 


a.  Safety 

The  Phase  I  .inspection  of  the  Owasco  Lake  Outlet  Dam  revealed 
that  the  spillway  capacity  is  inadequate  and  outflows  from 
either  the  IMF  or  V  the  PMF  would  overtop  the  dam.  This  over¬ 
topping  could  cause  breaching  of  the  dam.  However,  dam  failure 
from  overtopping  would  not  significantly  increase  the  hazard 
to  loss  of  life  downstream  from  that  which  would  exist  just 
prior  to  overtopping  failure,  because  discharges  at  the  dam 
would  have  already  exceeded  1500  cf3,  previously  determined  as 
the  maximum  allowable  non-damaging  downstream  discharge. 

The  stability  analyses  which  were  performed  for  the  structure 
indicate  that  for  severe  conditions  (ice  loading,  PMF) ,  the 
safety  factors  fall  below  1.0.  In  addition,  several  minor 
deficiencies  were  noted  which  should  be  corrected  through 
increased  maintenance  efforts. 

b.  Adequacy  of  Information 

The  information  for  the  preparation  of  this  report  was  adequate. 

c.  Need  for  Additional  Investigations 

Further  analysis  ot  the  structural  stability  is  required.  This 
analysis  should  be  a  more  detailed  study  than  was  made  for  this 
report.  Included  should  be  a  series  of  subsurface  investigations 
to  obtain  more  information  about  the  rock  foundation  and  a 
determination  as  to  whether  modifications  to  the  structure  are 
required  to  increase  the  stability. 

d .  Urgency 

The  additions a  investigations  which  are  required  should  be 
commenced  within  6  months  of  the  date  of  final  approval  of  this 
report.  Within  18  months  of  the  date  of  approval,  modifications 
to  the  structure  deemed  necessary  as  a  result  of  the  stability 
analysis  should  be  made.  Other  deficiencies  outlined  should  be 
corrected  within  1  year  of  the  date  of  approval  of  this  report. 

?.2  RECOMMENDED  MEASURES 


a.  After  tho  structural  stability  analysis  has  been  completed, 
appropriate  remedial  work  should  be  performed. 

b.  Joints  between  blocks  of  masonry  which  are  missing  mortar 
should  be  repointed. 

c.  Small  gullies  and  erosion  on  the  downstream  slope  of  the 
abutment's  and  on  the  west  bank  of  the  downstream  channel 
3hould  be  regraded. 
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APPENDIX  A 


PHOTOGRAPHS 


Erosion  Gully  at  Eastern  Abutment 


Stop-gates  ind  Lifting  Devices  on  Auxiliary  Spillway 


V I SUAl  INSPECTION  CHECKl I  ST 


1)  Sasic  Data 
*.  General 

Name  of  Dm  Quids  eg  Lak£  Outl£T 

i.o.  /  A/.V.  776 _ 

location:  T*mi  *  AvQyntf  County  CnVUGA 

Stream  Name  CKoASCQ  i-A/ri  OuTc.gT* 

Tributary  of 

latitude  (N)  _  _ ____________  Lonaltude  (W) 

Hazard  Category  C _ _ 

Oate(s)  of  Inspection  S/2/71 _ 

Weather  Conditions  §Q*  S*Ui v/sY 

b.  Inspection  Personnel  fl  uj/ia  g  6g£  Ujt  LV^ftOf 

c.  Persons  Contacted  ftliCHdgt.  0  ',y«/{.  £'V6/m££'& 


d.  History: 

Date  Constructed  '  ??£  cay  CT<U 

Owner  Gry  oc  ^ uqo^a! _ 

designer  >sc  ??£  CQVC7<ucT»oa/~  0  &glc*V  ^  G&ftj: 
Constructed  by  _____ 

2)  Technical  Data 

Type  of  Oam  Co,uc<gT«  QaP  QWdfft.  OVdSo.vO'  L 
Drainage  Area 

Height  1a  5  £* _ length  ff _ 

Upstream  Slope  ____________  Downstream  Slope _ _ 


k)  Instrumentation 


(})  Monumentatlon/Surveys 


(2)  Observation  Veils 


I  (3)  Weirs 


(4)  Piezometers 

I 

j  _ 

I  '  — 


(5)  Other 


5)  Reservoir 

a.  Slopes  ^  ®'uA  SCo  LakS 


b.  Sedimentation  N 


r 


Sol llway(s)  (including  Discharge  Conveyance  Channel) 

U)/r#  'TaimT&II  G*rs  ~  S’  S^CT.oaj  0t/a8eL*uJ 


Seen**  6»*  AvkiLia&Y  k)r?y  <o4r£S 


a.  General  Neuj  C o<vCft ETc  <W£eM 


«v  c^ay-  Wfrarfc 


b.  Principle  Spillway  GdTg  ” 


6 


Srft  jcru«4i«.V  Spr**s  P^croty 


firf  Co  ^«u<aa- 


PP  OA/  fllASQMtiY 


r<?cTAOV 


_Ja  Tf  s  p/<  CTO.  Q.V  Co.'t&^TfQA/ 


Stability  of  Channel  slde/s lopes  £a$~~  S*  *  IsC’PtC**"' 

WifsT- /.v  ^Uc-p  or  C(  l 


7)  Downstream  Channel 


a.  Condition  {debris,  etc.)  <Vo,yg  *  4  £ftQst<irt  ^VLUg'S 

0«M  U)£*r  Sti£ 


b.  Slopes  St t r - L<iM -  {QooflfO  ft>  £bC& 


c.  Approximate  number  of  homes  C-7V  CC 


8)  Reservoir  Ora  In/Out  let -A/or/,?  -  GTtfdT*  P*,xC/tAC  &/LC.I U4P 

Type:  Ripe _  Conduit  _  Other  _ 

Mater  la  I ;  Concrete  _ _  Hetel  _  Other 

-  _  Length  _ ______ 

Invert  Elevations:  Entrance  ________________  Exit 

Physical  Condition  (describe):  Unobservable 

Material:  _ _ _ _ _ _ 

Joints:  _ _ _ _ _  Alignment: 

Structural  Integrity:  ________ 


Hydraulic  Capability: 


Means  of  Control:  Gate  _  Valve  _  Uncontrolled 

Operation:  Operable  __________  Inoperable  Other 

Present  Condition  (describe): 


9)  Structural 

a.  Concrete  Surfaces  Sar/SF* ACToffy 


9 


b.  Structural  Cracking  A/o.ve  r“i/v  CohcH£T£  AUso^VAV'*  Sen y& 

Tft/NTS  ALr«f\  P 


c.  Movement  -  Horizontal  &  Vertical  Alignment  (Sect I ement)  A/o,y£ 


d.  Junction*  with  Abutments  or  Embankments  SA7V  sPAC-Te^y  (jp$T£&4»*\ 

QotU.VS  Tg«ra*y-  5~cmg-  CHM7£0.tAC  fif^w/1  $TdT4*£b  LjAi.L 

om  Cast  —  £m£,£  i)umAif&  Srq^>i'~  So^g  £/?o«^o>v  oCcupgefo 

o.v  UJcsr _ , 

e.  Drains  -  Foundation,  Joint,  Face  _ _ 


f .  Water  passages,  conduits,  sluices  Sa^sC/I  C.T6P.V 


Seepage  or  Leakage  Mf.vog  £gM/ri(Sc  OatO^  *  S~oP  <jAT£"S 
/Vo  QgTtU^A/  S*.OC<S  of  ftUtOAfftV 
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h.  Joints  -  Construction,  «tc.  $ATi  S  P* V 


appendix  c 


KYDRQUSQI  C/HYD  RA1IT.TP 
ENGINEERING  DATA  AND  COMPirrATrnMg 


CHICK  LIST  FOR  DAMS 

hydrologic  and  hydraulic 
engineering  data 


OOMeCO  lake  OU7\£j"  OAtA 

dam**  Kiv-  Tit, 


aria -capacity  data. 


Elavation 

(ft.) 


1)  Top  of  Da*  -  k)£*>y  Aftcry  jjfa.  5 


2)  Dasign  High  Uatar 
(Max.  Oaalgn  pool) 

3)  Auxiliary  Spillway 

Craac 


-ZIP-  V  ■ 


Surface  Area 
(acrta) 


Lrjga  Capacity 
(acra-ft.) 


3)  Service  Spillway 

Crtac  ^jop  7^  ^ 


DISCHARGES 

0  Average  Dally 

2)  Spillway  3  Haxlaua  High  Veter 

3)  Spillway  a  Design  High  Water 

4)  Spillway  2  Auxiliary  Spillway  Croat  Elevation 

5)  Low  Level  Cutlet 

6)  Total  (of  all  facilities)  .5  Maxiau*  Hi8h  Water 

7)  Maxiraua  Known  Flood  -  $  T)^&a 

8)  At  TIse  of  Inspection 

'■OAfER.  (A  £i£d.  715,5 


VoIum 

(cfa) 

— 


z 


CREST :  ELEVATION:  t\(j.  5 

tYP*:  .  3jttL,...SH£gI.  SAlfll  .flACKEm. _ 

Width:  VAft>£fe>  Length:  358  FT _ 

SP|J *ov«r _ ZpiXqUVL  SAP'E »  tf/ SauCiEjE., ~7 . .T&alEJL 1  ,S^tC6 

Lotion _ ao£L-i  jia,M _ 


SPILLWAY: 

PRINCIPAL 


AUHlUAR1 


_ jttoagpauaaJLS-.  ^«v*tion  c&e&x  a  -m.ia ?7 

_ lAinifii.  $A1E _  T>'p«  <5flpsa _ 2--5S.1.  JIM . . 

b-t1 _  width  _ >gr  _ 

Type  of  Control 
_ _ Uncontrolled 


Control  ted: 


SfiCHAttlCAk  yfT  PEti-CE-  TYP*  , _ MECHAUICAL.  U  FJ  frSV>GES 


Number 


Slze/Length 

Invert  Material  _ gaEIgpL  CAP  itefiQAl&f 

Anticipated  Length 

of  operating  service  _ 

_ _  Chute  length  _ ^ _ 

3*M£ _  Height  Between  Spillway  Crest  iq*  (i) _ 

&  Approach  Channel  Invert 
(Weir  Flow) 


4 


ORAIMAGE  AREA: _ Sol  60  Ml L£*> 


ORA • MAGE  8ASJM  RUNOFF  CHARACTERISTICS: 


Land  Use  -  Type:  _ \ 


Terrain  -  Rel lef: 
Surface  -  Soil: 
Runoff  Potential 


S0&  -  Son.  Chicot 


_ PERrtgAftLE  6 -was**  tumsta& 

C  -ukuCjPot®^  71 

(existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 


ML 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 
_ ML _ 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 
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Olkes  -  Flootfwalls  (overflow  S  non -ever flow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 

Location:  ux _ _ 

Elevation: 

Reservoir: 
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HCBED-PH 


DEPARTMENT  OF  THE  ARMY 

OUFFACO  DISTRICT  CORPS  OF  ENGAGERS 
1776  NIAGARA  STREET 
BUFFALO.  NEW  YORK  U207 


MEW  Yon;;  3T  VfT 

*  «l*  * 

•’’'ll 


r~ 


14  July  1975 


la  "'T  3  gg 


George  Koch,  Senior  Hydraulic  Engineer 
Bureau  of  Facilities  &  Comcruccion  Mgmc. 
Mew  York  Scare  Dept,  of  Environmental 
Conaervation 
50  Wolf  Road 
Albany,  MY  12233 


Dear  Mr.  Koch: 

This  is  la  reply  to  your  letter,  dated  25  June  1975,  requesting  available 
hydrologic  and  hydraulic  data  for  Owaero  t.ak»  and  Purler  - 

A  search  of  our  files  revealed  chat  we  have  not  determined  an  outlet 
capacity  or  a  spillway  design  flood  for  the  State  Daa.  However,  rating 
curves  and  stage,  storage,  area,  and  outflow  data  have  been  developed 
under  the  direction  of  Mr.  Allan  Tedrow,  Chief,  Prograai  Development  Croup, 
Mew  York  State  Department  of  Environmental  Conservation.  I  suggest  you 
contact  Mr,  Tedrow  regarding  chess  data. 

In  June  1962,  a  local  flood  protection  project  was  completed  on  Ovasco 
Lake  Outlet.  Inclosure  L  is  s  copy  of  the  Design  Memorandum,  dated 
May  1960,  for  this  project.  Improvements  to  the  State  Dam  discussed  in 
this  memorandum  were  to  have  been  made  by  local  interests. 

I  am  also  inclosing  unit  and  standard  project  flood  hydrograph  data  for 
Owaaco  Lake  developed  by  the  Buffalo  District  under  the  Section  214 
Program.  These  data  may  be  of  use  to  you  in  deteraing  a  spillway  design 
flood  inflow  hydrograph.  Flood  routings  can  then  be  accomplished  using 
Mr.  Tedrow's  stage-storage  data  to  determine  the  resultant  outflow. 
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